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PREFACE

The Proceedings of the 54th Meeting of the Coastal Engineering Research
Board (CERB) were prepared for the Office, Chief of Engineers, by the Coastal
Engineering Research Center (CERC), of the US Army Engineer Waterways
Experiment Station (WES). These proceedings provide a record of the papers
presented, the questions and comments in response to them, and the interaction
among program participants and the CERB.

The meeting was hosted by the US Army Engineer Division, Lower
Mississippi Valley, under the direction of MG Arthur E. Williams, Commander,
and the US Army Engineer District, New Orleans (LMN), under the direction of
COL Richard V. Gorski, Commander.

Acknowledgements are extended to the following from IMN: Ms. June
Holley, who assisted with the coordination of the meeting; Ms. Susan McEnery
who assisted with various administrative details; Mr. Donald E. Miller for his
photography and visual aids assistance; and Messrs. Ralph J. Marchese and
Charles A. Askings for their audio assistance. Thanks are extended to guest
participants Dr. Shea Penland, Louisiana State Geological Survey, Baton Rouge,
LA; Mr. James B. Edmonson, South Central Planning and Development Commission,
Thibodaux, LA; and Ms. Sally S. Davenport, Texas General Land Office, Austin,
TX. Thanks are extended to Mrs. Sharon L. Hanks for coordinating and
assisting in setting up the meeting and assembling information for this
publication; Dr. Fred E. Camfield for preparing the draft proceedings from the
transcript; Ms. Janean Shirley and the Information Technology Laboratory for
editing these proceedings, all of whom are at WES. Thanks are extended also
to Ms. Dale N. Milford, Certi-Comp Court Reporters, Inc., for taking verbatim
dictation of the meeting.

The proceedings were reviewed and edited for technical accuracy by
Dr. James R. Houston, Chief, CERC, and Mr. Charles C. Calhoun, Jr., Assistant
Chief, CERC. COL Larry B. Fulton, Executive Secretary of the board and former
Commander and Director, WES, provided additional review.

Approved for publication in accordance with Public Law 166, 79th
Congress, approved 31 July 1945, as supplemented by Public Law 172, 88th
Congress, approved 7 November 1963.

ARTHUR E. WILLIAMS
Major General, US Army
President, Coastal Engineering Research Board
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INTRODUCTION

The 54th Meeting of the Coastal Engineering Research Board (CERB) was
held at the Holiday Inn Crowne Plaza in New Orleans, LA, on 4-6 June 1991. It
was hosted by the US Army Engineer Division, Lower Mississippi Valley, under
the direction or MG Arthur E. Williams, Commander, and the US Army Engineer
District, New Orleans, under the direction of COL Richard V. Gorski.

The Beach Erosion Board (BEB), forerunner of the CERB, was formed by the
Corps in 1930 to study beach erosion problems. In 1963, Public Law 88-172
dissolved the BEB by establishing the CERB as an advisory board to the Corps
and designating a new organization, the Coastal Engineering Research Center
(CERC), as the research arm of the Corps. The CERB functions to review
programs relating to coastal engineering research and development and to
recommend areas for particular emphasis or suggest new topics for study. The
Board’s four military and three civilian members officially meet twice a year
at a particular coastal Corps District or Division to do the following:

a. Disseminate information of general interest to Corps coastal
Districts and Divisions.

b. Obtain reports on coastal engineering projects in the host (local)
District or Division; receive requests for research needs.

c. Provide an opportunity for state and private institutions and
organizations to report on local coastal research needs, coastal
studies, and new coastal engineering techniques.

d. Provide a general forum for public inquiry.

e. Provide recommendations for coastal engineering research and

development.

Presentations during the 54th CERB meeting dealt with coastal flood
protection. Documented in these proceedings are summaries of presentations
made at the meeting, discussions which followed the presentations, and
recommendations by the Board. A verbatim transcript of the proceedings is on

file at CERC, US Army Engineer Waterways Experiment Station.
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OPENING REMARKS
AND
WELCOME TO LOWER MISSISSIPPI VALLEY DIVISION
AND NEW ORLEANS DISTRICT

MG Arthur E. Williams opened the 54th Meeting of the Coastal Engineering
Research Board. He indicated that in addition to being Commander of the Lower
Mississippi Valley Division, he was Acting Director of Civil Works and Acting
President of the Board while MG Patrick J. Kelly was serving as the repre-
sentative for the Secretary of Defense in charge of reconstruction efforts in
Kuwait. He welcomed back continuing members of the Board, Professors Robert
0. Reid from Texas A&M University, Robert A. Dalrymple from the University of
Delaware, and Fredric Raichlen from the California Institute of Technology.

He also welcomed a new member, BG Stanley G. Genega, Commander, Southwestern
Division. MG Williams indicated that a second new Board member, BG Roger F.
Yankoupe, Commander, South Pacific Division, would join the meeting later. A
third new member, MG John F. Sobke, Commander of the South Atlantic Division,
was unable to attend.

MG Williams welcomed attendees to the Lower Mississippi Valley Division.
He indicated that the Division extends from Hannibal, MO, to the Gulf of
Mexico and has primary missions of navigation and flood control. The Division
operates several locks and dams, and several reservoirs and, in that respect,
gets involved with recreation and hydropower. They also have a mission that
involves the environmment. The Division has about 6,000 civilian employees and
20 military officers assigned to four Districts and the Division Headquarters.
The Districts are located in St. Louis, Memphis, Vicksburg, and New Orleans.
The annual budget is about $850 million.

MG Williams said that the Corps of Engineers had an ongoing study for
reorganization. The Department of Defense Base Realignment and Closure (BRAC)

Commission had elected to look at the proposed reorganization for the purpose

of including it in the overall BRAC Plan. He then turned the floor over to \
COL Richard V. Gorski, Commander, New Orleans District. |

COL Gorski welcomed the attendees to New Orleans and introduced members
of his staff who were assisting with the meeting. He noted that Louisiana has !

40 percent of the Nation’s coastal wetlands, and accounts for 80 percent of ‘

14 |




the loss of coastal wetlands. Louisiana is losing coastal wetlands at the
rate of 31 square miles per year.

The Chandeleur Islands are a chain of islands that are part of an old
lobe of the Mississippi delta. Those islands are now rapidly eroding away.
That is happening all along the coast of Louisiana. The barrier islands are
what protects Louisiana’s coastal wetlands from erosion. There is also
differential erosion where navigation channels come out into the Gulf of
Mexico.

There is rapid erosion in places like Holly Beach. Camps that people
have built on the coastline for recreation are being lost. Eroding coastlines
expose facilities to the effects of storms.

Louisiana is home to more than two thirds of the migratory waterfowl that
use the Mississippi flyway. There is an enormous collection of different
kinds of bird species, including the bald eagle. Louisiana is third in the
nation, behind Alaska and Florida, in nesting pairs of bald eagles. Louisiana
has the largest percentage of commercial fisheries in the nation and leads the
nation in landings of commercial fish and in shrimp harvested. All of these
resources are threatened by the loss of coastal wetlands.

Wetlands are lost not only to Mother Nature, but also to the forces of
man. Canals have been dug for oil and gas exploration, and navigation
channels have been constructed and maintained. Ship waves generated by
traffic in the navigation channels erode the wetlands bordering the channels.

There is a demand to use material dredged from navigation channels for
the creation of wetlands. The 50 to 90 million cu yd of material dredged
annually could create 6,000 acres of wetlands. There are some technical and
economic problems in doing that.

COL Gorski said there have been some successes. Queen Bess Island is an
example. That was a cooperative effort between the New Orleans District, the
state of Louisiana, and Jefferson Parish. Material from the Barataria Bay
dredging program was moved a mile and a half to fill in the area around that
island. This improved a nesting area for the brown pelican, an endangered
species, That environmental enhancement added $400,000 to the cost of an

$800,000 project, i.e., it added 50 percent to the project cost.
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In the Mississippi River's Southwest Pass, the Corps routinely uses
dredged material to build new vegetated wetlands. This is relatively easy, as
the dredged material is simply pumped over the protected banks. That is what
the Corps would like to be able to do throughout Louisiana. They need help in
overcoming the technical problems and coming up with means of paying for the
projects.

Congress passed the Coastal Wetlands Planning, Protection, and
Restoration Act in 1990. This gives $35 million per year to the state of
Louisiana over a period of 5 years. Expenditures will be directed by a task
force consisting of five Federal agencies and the state of Louisiana. The New
Orleans District Engineer is the chairman of the task force. Other Federal
agencies are the Environmental Protection Agency, Department of Interior,
Department of Commerce, and Department of Agriculture. The money will be
expended for restoring, protecting, and preserving coastal wetlands in

Louisiana.

16




REVIEW OF COASTAL ENGINEERING RESEARCH BOARD BUSINESS

COL Larry B. Fulton, Executive Secretary
Coastal Engineering Research Board
Commander and Director
US Army Engineer Waterways Experiment Station
Vicksburg, MS

There were several action items resulting from the last Board meeting in
Fort Lauderdale, FL. The list at Appendix B covers the status of action items
from the Fort Lauderdale meeting and continuing action items from previous
Board meetings. All other action items have been completed. We will continue
to update the status of action items prior to each meeting, and provide a list
to the Board as read-ahead material. At the 47th meeting of the Coastal
Engineering Research Board (CERB) in Corpus Christi, TX, we were asked to
formalize the action item list. A master list showing actions taken since the
47th meeting is maintained at the Coastal Engineering Research Center (CERC),
US Army Engineer Waterways Experiment Station.

I will now cover the status of action items shown at Appendix B. Item
53-1 directed us to take necessary action to have "Coastal Engineer" added to
the Federal personnel classification system. Our investigations have
indicated that there is no particular problem in doing this under the GS-810
Civil Engineer series. This would be similar to other specialty
classifications such as Hydraulic Engineer, which are presently under this
series. It is necessary to justify the need to the Office of Personnel
Management, and our Human Resources Office has prepared a justification based
on input provided by CERC. A memorandum was sent forward through the Human
Resources Office, Headquarters, US Army Corps of Engineers (USACE) on 11 April
1991 for transmittal to the Office of Personnel Management.

Item 53-2 directed us to develop a method for collecting and distributing
information learned by Districts from their experiences with coustructing
coastal projects. We found that methods for collecting information learned
from experiences with constructing coastal projects already existed and are
provided for in existing regulations. The weak link seems to be in the

distribution of the information.
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The CERC presently organizes Corps Coastal Workshops on an annual basis.
These are directed toward Corps-wide coastal issues in even-numbered years,
and regional issues in odd-numbered years. The CERC will initiate project
construction review sessions in these workshops. Field engineers will be
invited to make presentations on the design and construction of coastal
projects in their Districts, and highlight "lessons learned."™ This will
provide good training for young engineers, and summary proceedings of the
workshops are published and distributed Corps-wide. Lessons learned in
coastal construction also will be presented, when appropriate, in Coastal
Engineering Technical Notes.

Item 53-3 directed us to include a session on structure rehabilitation at
the theme meeting on Coastal Structures in June 1992 to be hosted by the North
Pacific Division and the Portland District. That session will be included.

Item 53-4 relates to a report on the Corps’' new Wetlands Research
Program, which will be given later in this meeting.

Item 53-5 directed us to have a status report on the Field Wave Gaging
Program and results from the Monitoring Completed Coastal Projects Program at
a future meeting. That is tentatively scheduled for the meeting in the North
Atlantic Division in October 1992 where the theme will be Coastal Data
Collection.

Item 53-6 was to invite appropriate representatives from other agencies
involved with mapping sand resources to this meeting. RepresenFatives of
those agencies are on this afternoon’s agenda.

Item 53-7 was to determine the feasibility of conducting a major
Operations and Maintenance funded research program on inlets. Jesse Pfeiffer
of the Headquarter'’s Directorate of Research and Development (DRD) discussed
the feasibility of a program with Don Cluff, at that time Chief, Programs
Division, and John Elmore, Chief, Operations and Readiness Division, in Corps
Headquarters. Both Mr. Cluff and Mr. Elmore supported, in principle, the
concept of a Coastal Inlets Research Program and agreed it would be worthwhile
to conduct a workshop to determine field needs. A workshop was held in early
February with attendance by about 30 District, Division, and Headquarters
personnel. District and Division personnel presented over 70 problems their

offices were experiencing in Corps activities relating to inlets, and by the
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end of the meeting prioritized these problems. Staff at CERC consolidated
these into 31 identified problems, developing a conceptual research program
based on these needs, and briefed Mr. Elmore, his deputy, Jim Crews, and Barry
Holliday, Chief of the Dredging Branch, on the program in mid-May. A detailed
technical program will be developed this summer by CERC with participation by
the civilian Board members and other experts. The DRD has requested that CERC
provide input for a proposed program starting in FY93.

Item 53-8 was to provide briefings on elements of the Dredging Research
Program at each Board meeting. Presentations are included in the agenda for
this meeting, and will be included at future Board meetings.

Item 53-9 directed us to provide comparative data on costs of various
sand-bypassing systems at this meeting. These data have been prepared and are
located in Appendix C.

Item 53-10 was to determine roles of the Federal Emergency Management
Agency (FEMA), the Corps, and other Federal agencies in collecting post-storm
data and to recommend how coordination between these agencies can be improved
to provide a complete and consistent data set. This item will be covered
tomorrow afternocon by a panel on Coastal Flooding Emergencies, which will
include presentations by the Corps of Engineers and FEMA.

Action Item 53-11 asked that copies of the draft National Economic
Development manual be provided to civilian members of the CERB for their
review. Copies of the draft manual are being provided to members of the Board
at this meeting, and we welcome their comments so that they might be
considered for the final version of the manual.

Older items on which action is continuing include

Action Item 50-3 related to an initiative to seek funds for universities
to conduct basic research in coastal engineering. Dr. Robert Oswald, Director
of Research and Development, Headquarters, USACE, worked with CERC and was
able to convince the Army Research Office to fund a small grant program. The
Program was announced recently as a part of the Department of Defense
University Research Initiative. The university or university consortium that
successfully obtains the grant will receive about $400,000 per year for up to

5 years to perform basic research in coastal processes. Therefore, this
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successful initiative by the Board will result in about $2 million for
university basic research into coastal processes.

On other items of interest

I reported at the last Board meeting on our continued progress on the
Education Initiative from the Board’s meeting in Sausalito, CA. To refresh
your memory, the Coastal Engineering Education Program (CEEP), or as many call
it, CERC U., is a l-year program offered by CERC and Texas A&M University
through the WES Graduate Institute. Students successfully completing the
program will earn a Master of Engineering degree from Texas A&M. We had six
coastal specialists from Corps field offices selected for the first session of
the CEEP that started last August. They have completed two semesters at Texas
A&M and the 3-week Coastal Field Methods course at CERC's Field Research
Facility in Duck, NC. That course was taught by Dr. Thomas White of CERC.
There were eight other Corps coastal specialists enrolled in the Field Methods
course. The six CEEP students started the summer session at CERC this week,
where Dr. Nicholas Kraus is teaching the Sediment Processes course and
Dr. Steven Hughes the physical modeling course. While at CERC, they will also
complete their Special Problems under the direction of Drs. White, Kraus,
Hughes, and Edward Thompson. They will complete the program this August.

We have had continued progress on the Automated Coastal Engineering
Systems, which has been discussed at previous Board meetings. Version 1.05
was released to the public earlier this year. Version 1.06 has been released
to the Corps, and this new version significantly enhances the system’s
capabilities.

The CERC also has created a Bulletin Board called COASTAL SHAREWARE from
which users can download some computer programs developed at CERC. Access is
from any personal computer having a modem. Users will have limited access
until their security code is increased by the system operator at which time
they will be able to download the programs.

Finally, Mr. William Murden, formerly Chief of the Corps Dredging
Division, made a presentation at the Board’'s meeting in Corpus Christi, TX, in
May 1987 and outlined the concept of placing dredged material in such a manner
that "berms" are created. The Corps is in the last stages of the National

Berm Demonstration Program being conducted in and supported by the Mobile
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District. This program will be reported in detail at our next Board meecting
where the theme will be dredging. Results from the program have been
extremely exciting, and we will call on the Mobile District to present a

preliminary report.
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NATIONAL BERM DEMONSTRATION PROGRAM

J. Patrick Langan
Operations Division
and
Dr. Susan Ivester Rees
Planning Division
US Army Engineer District, Mobile
Mobile, AL

The subject of berm construction and the National Berm Demonstration
Project at Mobile have been reported to the Coastal Engineering Research Board
on a number of occasions beginning in 1985 when Mr. William Murden, former
Chief, Dredging Division, Water Resources Support Center, discussed options
for dredged material placement and the positive results from an earlier pilot
study off Virginia Beach by the Norfolk District.

LTG H. J. Hatch, then Director of Civil Works, approved a national
demonstration project to assess and document potential physical and fishery
benefits associated with underwater berms as a beneficial use application of
dredged material. While a number of locations throughout the country were
considered for th: demonstration project, the Mobile District (SAM) proposed
incorporation of the concept of berm construction into the maintenance and
deepening of Mobile Harbor and was able to quickly gain the support of the
sponsor and the environmental community for the project.

A steering committee was formed representing SAM, the Coastal Engineering
Research Center (CERC) and the Environmental Lab (EL) at the US Army Engineer
Waterways Experiment Station, the South Atlantic Division, and the
Headquarters offices of the Operations, Construction, and Readiness Division
(formerly Dredging Division, Water Resources Support Center), Planning and
Policy Division, and the Directorate of Research and Development. The
committee met regularly during the course of the demonstration project to
oversee the progress of the program by evaluating the ongoing results with the
principal investigators and determining program modifications as appropriate,
as well as to determine the means for disseminating the information.

In early 1987, SAM constructed a "feeder" berm in relatively shallow
water, and in February 1988 began construction of a "stable" berm in deeper

water in the Gulf of Mexico south of Dauphin Island.
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The feeder berm was constructed with maintenance material from routine
hopper dredging of the entrance channel from the gulf into Mobile Bay.
Historically, material from this area was transported to the gulf site,
approximately 5 miles offshore, for disposal. The objective of the feeder
berm was to place sandy dredged material into the active littoral zone and
thereby supplement the sand budget of Sand and Dauphin Islands. The placement
site is on the west of the Ship Channel about 1 mile southeast of Sand Island,
and about 4 miles from Dauphin Island. Approximately 460,000 cu yd of
material was placed in 18-19 ft of water by shallow-draft split hull hopper
dredges during construction of the l-mile-long, 6-ft-high structure. A
cooperative monitoring program was developed by SAM and CERC to investigate
the movement of material from the berm. This program included bathymetric
surveys, collection of wave information, and deployment of seabed drifters to
track bottom currents. Since the haul distance to the "feeder" location was
about the same as to the historical disposal site, construction of the berm
was at no extra cost. Extensive monitoring has been conducted over a 4-year
period including wave gage equipment and instrumentation provided under the
Dredging Research Program (DRP).

The objective of the feeder berm monitoring was to determine whether the
placed material became incorporated into the active transport system. Results
of 4 years of monitoring indicate a gradual movement of sand westward and
toward shore. The highest percentage of seabed drifters have been retrieved
on Dauphin Island, indicating favorable conditions for movement of sand toward
the barrier island.

The stable berm was constructed during the Mobile Harbor, Phase I,
Deepening, and is composed of a variety of dredged materials. The bay channel
contained primarily soft plastic clays and silts, whereas the bar channel was
a mixture of sands and marine clays. The berm, which is the largest
underwater feature ever constructed, is located in 40-45 ft of water
approximately 3.5 and 5 miles south of Sand and Dauphin Islands, respectively.
The 20-ft-high structure was constructed by specifying a 1,000- by 9,000-ft
placement zone. Approximately 17 million cu yd were placed in this area
creating a feature 1 mile wide at the base and approximately 2.5 miles long.

Construction took approximately 2 years and 3 months, and was performed by
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mechanical dredging equipment in the bay and by hopper dredging in the
entrance channel. The deepening and associated construction of the stable
berm was funded through the Construction General Program at a cost of

$36.3 million. Some savings in construction cost were realized since the
dredged material was all placed in an elevated configuration within the
designated placement area closest to the channel. The alternative would lLave
been to place the material in thinner lifts, i.e., 5 ft thick, over a much
larger area, which would have resulted in increased transportation costs. The
Alabama State Docks, local sponsor, shared in all construction and monitoring
costs under the Construction General Program.

Monitoring purposes of the stable berm were threefold: (a) determine
whether the feature remains stable; (b) assess how much the berm contributes
to wave energy dissipation; and (c¢) determine whether the berm provides an
improved fisheries habitat. The Environmental Protection Agency, Region IV,
the SAM, CERC, and EL participated in the initial design of the program. As
the monitoring program developed, additional participants included the
National Oceanographic and Atmospheric Administration National Marine
Fisheries Service, Mississippi Labs, and Mississippi-Alabama Sea Grant.

Because of the length of time required to construct the entire stable
berm, monitoring was conducted on a test section. This section, which
represented the easternmost l-mile section of the structure, was completed in
August 1988, 6 months after initiation of construction, and contained
approximately 4 million cu yd. After completion of this segment, construction
activities were shifted to the westernmost end of the structure and placement
proceeded in an easterly direction until the two segments of the berm were
joined. The stable berm construction was completed in May 1990.

Monitoring of the stable berm included: bathymetric, subbottom profile
and side scan surveys, sediment analyses, wave, wind, and barometric pressure
data collection, benthic macrofauna and vertical sediment profiling surveys,
and fisheries investigations. The fishery investigations included both
traditional trawling surveys, feeding analyses, and hydroacoustic surveys.

Baseline surveys were conducted prior to construction in October 1987.

The first monitoring survey was conducted in August 1988. Various aspects of
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the monitoring program have occurred either quarterly or semiannually between
August 1988 and March 1991. Results of these studies indicate that:

a. The berm was constructed to the specifications defined in the Plans
and Specifications.

b. The berm, although constructed with varying quality of material, has
remained stable since initial consolidation.

c. The berm is serving to reduce long period wave (i.e., storm waves)
energy. Preliminary data analyses show a reduction of as much as
70 percent of the wave energy from the gulf to the landward side of
the berm.

d. The construction and presence of the berm has had no adverse impact
on the biological resources of the area. Macroinfaunal communities
are similar to those in existence prior to the construction of the
berm and fishery resources are similar to those defined by historic
surveys.

e. The berm appears to be serving as a fish attractant; however, it is
too early to draw definite conclusions. Recent analyses indicate
that the berm is serving as a refuge and feeding location for very
young juvenile red snapper. Additional surveys will be required to
substantiate these benefits.

Although the main monitoring program is complete, monitoring of certain
aspects of the berm will continue in the future. The fishery monitoring
program will be continued for an indefinite period, depending upon the results
attained in later years. Annual bathymetric surveys of both berm structures
will also be performed. This additional information will prove valuable in
the design and environmental coordination of other berms. Results of these
programs should have nationwide application. 1In addition to the potential
physical and fishery benefits that might accrue, application of the concept
could result in significant cost savings by reducing haul distances for future
new work and maintenance projects.

Other Corps programs have taken advantage of the construction of the
stable berm including the DRP. The DRP Task Area One utilized the Mobile berm
placement operations during plume tracking activities in calendar year 89, and
information from the National Demonstration monitoring has served as a basis
for DRP ocean disposal predictive methods.

Since the National Demonstration began, the Corps has constructed
successful berms in a number of other locations, including Texas, New York,

and California. 1In all cases, information and experience derived from the
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National Demonstration were integral parts of the planning and implementation
of these features.

In summary, the authors believe that the National Demonstration has
achieved its objectives and has served as an excellent foundation for the

Corps’ continued efforts to develop beneficial uses of dredged material.

DISCUSSION

Dr. Linda L. Glenboski said that the New Orleans District is getting a
lot of pressure to build berms with the dredged material from its ocean
disposal sites. She was concerned about possible cost differences, and asked
about the distance between the Mobile channel and their ocean disposal site,
as compared to the distance to the berm.

Dr. Rees noted that the stable berm was constructed within the ocean
disposal site. The feeder berm is in a site cleared through the Clean Water
Act, and is closer to the actual dredging location than the ocean disposal
site where they had historically placed material. The Mobile District thinks
the cost savings resulted from being able to use a much smaller area of the
ocean disposal site than an alternative which would have required a thinner
layer of material spread over a larger area.
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PANEL
DREDGING RESEARCH PROGRAM

E. Clark McNair, Jr.
Program Manager
Coastal Engineering Research Center
US Army Engineer Waterways Experiment Station
Vicksburg, MS

Dr. Nicholas C. Kraus
Senior Scientist
Coastal Engineering Research Center
US Army Engineer Waterways Experiment Station
Vicksburg, MS

Mark P. Skarbek
Construction-Operations Division
US Army Engineer District, Jacksonville
Jacksonville, FL

Dr. John R. Proni
Director, Ocean Acoustics Division
Atlantic Oceanographic and Meteorological Laboratory
National Oceanic and Atmospheric Administration
Miami, FL
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UPDATE OF DREDGING RESEARCH PROGRAM

E. Clark McNair, Jr.

The Dredging Research Program (DRP) is at the halfway point in its life
in terms of time and funding. From its beginning, the emphasis of the program
has been on developing products for the Major Subordinate Commands and
District Commands to use in accomplishing their new construction and
maintenance dredging missions. Innovative research has been a factor in this
emphasis, but adaptations of existing technology have also played a role. The
DRP has been very successful in maintaining the emphasis of product
development and, as a maturing program, is now performing technology transfer
to Corps of Engineer users. Cost savings associated with product
implementation are presently being identified.

The DRP is logically subdivided into five technical areas, each
containing a number of associated work units and under the technical direction
of a highly capable technical manager. Perhaps the most interesting and
challenging of the five areas is Technical Area No. 1, "Analysis of Dredged
Material Placed in Open Waters." The work on plume monitoring that will be
discussed in later presentations was performed under this technical area.

Also underway in Technical Area No. 1 are investigations of boundary layer
phenomena, measurement of entrainment and transport of dredged materials
placed on sea or lake bottoms, identification and definition of cohesive
sediment processes, numerical simulation of the short-term fate of dredged
materials released into open waters, numerical simulation of the long-term
fate of dredged materials placed in open waters, and techniques for monitoring
and confirming behavior of dredged material deposits in open water.

The work and accomplishments of the other DRP technical areas will be the
subjects of presentations at later meetings of the Coastal Engineering

Research Board.
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DISCUSSION

Prof. Raichlen asked what effort is being made in the DRP to look at the
chemical and biological aspects of dredged material. Mr. McNair said this was
not covered in the DRP, but was being coordinated with other programs that
cover that aspect of dredging. The Environmental Laboratory at the US Army
Engineer Waterways Experiment Station is studying the chemical and biological
aspects, the contaminant release, and the elutriate tests that indicate the
tendency of various types of soils to release contaminants. He said
environmental enhancement under the DRP comes from physical approaches,
including capping and tl.e creation of berms.
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DRP MONITORING OF DREDGED MATERIAL PLUMES

Dr. Nicholas C. Kraus

Dredged material placement constitutes a major anthropogenic discharge to
the nation’s ocean and lake waters. As such, management of dredged material
placement sites requires understanding of the movement of this material, both
in the water column immediately after discharge and after the sediments arrive
at the bottom. Technical Area 1 (TAl) of the Dredging Research Program (DRP)
for which the author serves as Technical Manager, is producing monitoring
instrumentation and predictive tools in the form of numerical simulation
models to serve as a means for managing placement sites in an environmentally
sound manner. This presentation will focus on an instrument under development
by TAl that will provide the capability to monitor suspended sediment
concentrations at dredged material placement sites as well as at the scene of
dredging activities themselves.

The instrument, called PLUMES for PLUme MEasurement System, is centered
around Acoustic-Doppler Current Profiler (ADCP) technology that has been
commercially available and used in oceanographic applications for several
years. The ADCP instruments were originally designed to measure the three-
dimensional current field by the Doppler principle applied to transmitted and
received acoustic waves. Some type of particulate matter is required to be
present in the water medium to reflect the acoustic beams. 1In addition to the
frequency shift, the backscatter intensity from the particles can also be
obtained. A fundamental premise of the PLUMES development is that backscatter
intensity or amplitude can be related to the sediment concentration in the
sample space. The development of PLUMES is proceeding in four phases:

Field proof of concept.

a
b. System design and construction.

(¢]

Laboratory calibration.

[}

Field shakedown of turn-key PLUMES. "Turn-key" means a complete
stand-alone hardware and software system plus training manuals for
routine deployment by Corps of Engineers District personnel without
need of specialist researchers.

Phase 1 was completed with successful field monitoring conducted at

dredged material placement sites off Mobile, AL, in the summer of 1989 and off
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Miami, FL, in April and May 1990. These projects were performed in
cooperation with the Ocean Acoustics Division (Dr. John R. Proni, Director) of
the Atlantic Oceanographic and Meteorological Laboratories (AOML), National
Oceanic and Atmospheric Administration (NOAA). Dr. Proni and his group have
been leaders in the use of acoustic instrumentation and the measurement of
particulate matter in the ocean. A summary of NOAA and Corps of Engineers
cooperation on acoustic instrumentation development and testing, which started
in the mid-1970s, will be presented by Dr. Proni at the same session of this
meeting. Similarly, a summary of the 1990 dredged material plume monitoring
project field trial off Miami Harbor, which provided valuable data for the US
Army Engineer District, Jacksonville (SAJ), will be presented by Mr. Mark
Skarbek of SAJ. The SAJ is cooperating with DRP TAl in developing the first
turn-key PLUMES, and a field effort with the new system, discussed below, will
be performed at an SAJ placement site this autumn.

Phase 2, design and construction, is complete with regard to hardware and
a new five-beam configuration. Also, the system implements a broad-band ADCP
(BB-ADCP) that transmits a wide range of frequencies, as opposed to the
previous standard ADCP that might be called a narrow-band ADCP. Advantages of
the BB-ADCP are increased resolution for both the current and backscatter
amplitude as well as greater range in the water column. The first BB-ADCP has
a central frequency of 600 kHz and a design current resolution in the vertical
of 40 to 60 cm, with an amplitude resolution of 5 cm. Software development
will be ongoing throughout the life of the DRP until release of the turn-key
system. The overall PLUMES development is being reviewed by a four-person
committee chaired by the author, with members active in acoustic instrumenta-
tion and use in the ocean: Dr. Keith Bedford, Ohio State University;

Dr. Proni, NOAA; and Dr. Paul R. Ogushwitz, private consultant.

Phase 3, laboratory calibration, will commence this summer at the
SUPERTANK laboratory data collection project to be conducted at Oregon State
University (OSU) in July and August of this year. The SUPERTANK project is a
cooperative effort involving researchers in both the DRP and the Coastal
Program at the Coastal Engineering Research Center (CERC) as well as
researchers from several universities and private companies. An approx-

imately 250-ft-long sandy beach will be installed in the 342-ft-long wave tank
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at OSU. The BB-ADCP tests will take place seaward of the breaker line. In
fiscal year 1992, a major laboratory calibration program will commence in
cooperation with NOAA using an existing facility at AOML in Miami, FL.

Phase 4, the turn-key PLUMES, is progressing through software and
hardware development as well as in continued field deployments. In addition
to the aforementioned cooperative project with SAJ, this autumn will see
deployments of PLUMES with the Norfolk District to monitor dredged material
placement near a sensitive oyster seeding ground in the James River of the
Chesapeake Bay Estuary. Also, the Western Division of the Naval Facilities
Engineering Command (NAVFAC) has requested that the US Army Engineer Waterways
Experiment Station conduct dredged material plume monitoring at a deepwater
(2,000 to 6,000 ft) placement site proposed by the Navy off San Francisco.
This cooperative project with NAVFAC will allow valuable data to be collected
at deepwater sites that would otherwise be unattainable with the limited
resources of the DRP. The results will be of fundamental importance to Corps
of Engineers projects such as those at California, Hawaii, and Puerto Rico
that involve deepwater placement of dredged material.

In conclusion, the PLUMES represents a new class of instrument that will
allow reliable monitoring of suspended sediment plumes or, more generally,
suspended sediment concentration, at any location in the sea or lakes that is
not influenced by air bubbles. The PLUMES will have broad application at
dredging and dredged-material placement sites, and in any environment,

including rivers, where suspended particulate matter is a concern.

DISCUSSION

Dr. Clifford Truitt said that state regulatory agencies control water
quality in terms of Nephelometer Transmission Units (NTU’s). The typical
standard is something like 29 NTU's above background. He asked where the
program was in terms of meeting the state resource regulations. Dr. Kraus
noted that the plume measurement system includes all the standard instruments
that can be deployed and that are required in all monitoring. He said that
this technology is now leading the regulations. The regulations and
guidelines may be changing as the equipment proves itself.

Prof. Dalrymple asked about the PLUMES Measurements Systems Committee,
the role of the committee, and the responsibilities of each of the committee
members as far as guidance. Dr. Kraus said that he views it as a guidance
committee, but if problems arise, the committee could change the program of
development. He noted that this is a half million dollar project over 3 or
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4 years, and will develop what will become a commercially available system.

He wanted to have the best minds in the nation, both from circuitry to use and
scientific knowledge of the system, to give the DRP guidance on the
development and evaluation of the system.

The guidance can be divided into three parts. One is the internal
workings of the system itself, the signal processing and modeling of the
acoustic beams. Dr. Ogushwitz of Bell Laboratories, Dr. Bedford from Ohio
State University, and NOAA provide the expertise there. The second part is
calibration, and that will be done cooperatively between Dr. Proni's
laboratory and WES. Other people will be brought into the committee as
necessary. The third part is the operational deployment. Mr. Barry W.
Holliday, Headquarters, US Army Corps of Engineers, Dr. Proni, and Dr. Kraus
will be overseeing that part.

The DRP is finite lived. It is necessary to move quickly, and if the
committee sees problems, the program needs to be reoriented instantaneously so
that those problems can be addressed. Dr. Kraus said if the Coastal
Engineering Research Board recommends adding more people to the committee, he
would be open to that. He also noted that there would be discussions on
cooperative ventures between the Corps, NOAA, and the Environmental Protection
Agency, and the scientific aspects of this problem.
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PLUME MONITORING EXPERIENCE AT THE MIAMI HARBOR PROJECT

Mark P. Skarbek

The US Army Engineer District, Jacksonville (SAJ), encompassing primarily
the Florida Peninsula, has the responsibility for maintaining Federal
navigation projects in an environment consisting of some of the most sensitive
marine ecosystems found anywhere in the world. This presents SAJ with the
problem of executing dredging projects in a timely and economical manner,
while adhering to very restrictive environmental rules and regulations. This
balance between economics and environment became evident during the Miami
Harbor maintenance dredging operation.

Miami Harbor is located in south Florida and was initially constructed
during the early 1900's. The 5.7-mile-long entrance channel and the 1,650-ft
by 1,700-ft turning basin that make up the majority of the project were
blasted out of the coral rock indigenous to the area. Because the project was
constructed through hard rock, maintenance dredging has historically been
conducted on an approximately 10-year cycle. However, as for any dredged
area, the channel and turning basin act as a sink for sediments transported by
the tides and currents. The material collecting in the Miami Harbor turning
basin consists of a very fine silt and clay that go into suspension very
quickly if disturbed. This material had been previously tested and
subsequently approved by the Environmental Protection Agency for disposal
offshore. The interim Offshore Dredged Material Disposal Site (ODMDS) is
located on the western edge of the Gulf Stream, approximately 3.5 nautical
miles off the entrance of Miami Harbor, in water depths ranging from 350 to
800 ft.

The Florida Department of Environmental Regulation (DER) and the Florida
Department of Natural Resources (DNR) are the state agencies responsible for
safeguarding Florida's natural resources. Their concerns are primarily for
the environment; in particular, water quality, protection of endangered
species, and coastal protection. Suspended sediments and their effect,
through turbidity, on nearby coral reefs became primary concerns of state and

local environmental agencies during the Miami Harbor maintenance dredging.
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The environmental concerns were initially addressed in a numerical
modeling study conducted for the SAJ by the Coastal Engineering Research
Center (CERC) at the US Army Engineer Waterways Experiment Station (WES). The
numerical model simulates the convective descent and dynamic collapse of the
sediment plume on the ocean bottom and can be used to determine whether local
bottom currents are of sufficient magnitude to erode and transport mounted,
placed material. Because the primary concern was the coral reefs located
shoreward of the disposal site, the substantial existing current data were
used to define a maximum reef-directed velocity vector for the model as a
worst-case scenario. Predictions of the simulation model indicated that
material reaching the bottom would remain at the site, and any plume would be
dispersed before it could reach the reef.

Questions were raised by DNR and DER as to the accuracy of the model.
Because of these concerns, a field study was conducted to investigate the
dispersion characteristics of the interim disposal site. The main objective
of the field study was to identify and monitor the environmentally significant
physical processes at the ODMDS to determine the accuracy of the previously
performed numerical modeling. The field investigation was conducted by SAJ,
CERC, and the Atlantic Oceanographic and Meteorological Laboratories of the
National Oceanic and Atmospheric Administration located in Miami. The water
current velocity, physical properties of the water, and sediment concentration
during dredged material placement operations were measured with state-of-the-
art acoustic instruments and in situ water sampling by a drogue pump-out
system. One instrument suite centered around a 20- and 200-MHz Acoustic
Concentration Profiler, This instrument provides an acoustic backscatter
intensity from which relative sediment concentration can be inferred. The
other instrument suite was a 150-MHz Acoustic Doppler Current Profiler (ADCP).
The ADCP supplied data on the three-dimensional water current velocity field
through the water column. These instruments were attached to a research
vessel and used to track eight plumes during 2 weeks of field studies.

This first-time-ever monitoring of a deepwater disposal operation
resulted in answers to many questions regarding the suitability of the
existing disposal site. For the first time, there is proof that the vast

majority of material being deep-ocean disposed is quickly reaching the bottom,
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and that the resultant plume is a small component of the total load. The
sediment concentration and current measurements indicated that the suspended
material dispersed rapidly as it moved in a northeasterly direction away from
the sensitive coral reefs. This result confirms the predictions of the
numerical model, namely, that use of the Miami ODMDS poses no risk to the
coral reefs. Additionally, three-dimensional current data for the site now
allow prediction of the effects of future disposal events.

As with any field endeavor in such a complex oceanic environment,
questions remain. Concerns about the incidence of spinoff eddies from the
Gulf Stream and the possibility of the associated currents carrying a dredged
material plume onto the reefs are still being raised. However, this study
demonstrated the effectiveness of the use of acoustic systems for
environmental monitoring, and these remaining concerns can be effectively
addressed using this equipment. The PLUME Measurement System intrument
(PLUMES) being developed in the Dredging Research Program is seen as being an
effective tool for site designation studies as well as for collecting baseline
and real-time data necessary to meet the requirements of both state and
Federal regulations. Field testing of PLUMES will be conducted in the fall of
1991 in conjunction with dredging operations at Canaveral Harbor, in an
attempt to determine the fate of material placed in the offshore site. There
is speculation that material from the site is moving back into the navigation
channel, and it is anticipated that the PLUMES will be as effective at

Canaveral as it was at Miami.

(There was no discussion after Mr. Skarbek’s presentation.)
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DISCHARGED DREDGED MATERIAL PLUME MONITORING

Dr. Juhn R. Proni

The US Army Corps of Engineers (USACE) and the National Oceanic and
Atmospheric Administration (NOAA) have been cooperating in the study of
dredged material disposal plumes since 1975. The first cooperative study took
place in Lake Ontario, where material dredged from the Genesee River was being
discharged. This study was carried out under the auspices of the Dredged
Material Research Program and had as its objective an initial evaluation of
the utility of acoustical methodologies for the measurement and study of
discharge plume parameters. The results from the Lake Ontario study were very
encouraging and a second study was carried out in 1978 in the New York Bight,
where dredged material from New York Harbor was being discharged. These
pioneering studies showed that acoustical methodologies could be used to
detect, track, and monitor discharge dredged material plumes. Some initial
efforts were made to directly interpret acoustical data in terms of material
concentration.

In the early 1980’s, the USACE and NOAA worked together and developed an
ultra-high frequency (3-MHz) acoustical system for studying resuspension due
to surface waves at Fort Belvoir, VA. This device and devices derived from it
have since found multiple applications, including the study of the possibility
of dredged material resuspension at selected discharge sites.

Cooperation between USACE and NOAA continued with the initiation of the
Dredging Research Program (DRP) in 1988. The first cooperative effort was the
Mobile, AL, DRP Field Data Collection Project, which took place during the
period 18 August - 2 September 1989. This experiment utilized three different
acoustical methodologies: (a) the acoustical backscatter intensity
information pioneered in the Lake Ontario studies; (b) the high-frequency
resuspension study devices pioneered at Fort Belvoir; and (c) the acoustical
Doppler methodology pioneered by private industry and NOAA. This highly
successful effort yielded information of unprecedented gquality on dredged
material plume behavior.

The most recent cooperative effort was the Miami Harbor Dredging Project,

which occurred in April and June 1990. The Miami Harbor discharge site had
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never been used before and was located in relatively deep water with a site
depth averaging about 150 m. The value of acoustical methodologies was very
clearly demonstrated in this experiment. Dredged material discharged in Miami
Harbor was detected and mapped acoustically from the surface of the ocean all
the way to the ocean bottom. These data unambiguously showed that the vast
bulk of the discharged material landed in the designated site. Substantial
concern had been voiced prior to the experiment as to whether this could
occur. Additionally, acoustical methods revealed that the low concentration
residual, which remained after a few minutes in the water column, drifted as a
wispy cloud in a direction away from shore. It is very clear that acoustics
will play a key role in addressing potential future environmental concerns.

Cooperation between USACE and NOAA is occurring at the present time and
is planned to continue in the future. An NOAA representative, Dr. John R.
Proni, will be a member of the PLUME Measurement System (PLUMES) Committee,
which will serve to provide cooperation and guidance in acoustical and other
discharge measurement technologies. A key cooperative effort will be the
establishment of an acoustical calibration facility at NOAA's Atlantic
Oceanographic and Meteorological Laboratory in Miami. NOAA’'s Ocean Acoustics
Division will have the responsibility of operating this facility, in

cooperation with USACE personnel.

DISCUSSION

Prof. Raichlen noted that there is some size segregation as the material
drops through water. He asked how one differentiates between the effects of
size and concentration with depth in order to come up with the concentration
distributions. Dr. Proni replied that the plume behavior is regarded as
occurring in two phases: a transient phase and a quasi-equilibrium phase. One
of the remarkable things concerning these discharge plumes is the cohesiveness
which is displayed in the material in order for it to drop to these great
depths so rapidly. The fall velocities of the individual fine particles would
not be as great. The material which is left in the water column is fines, and
is effectively sorted by sizes.

Dr. Proni said that during the transient phase, where the particle size
distribution changes so dramatically, it is more difficult to relate
backscattered intensity to concentration. The transient phase occurs in a few
minutes, and then you are in quasi-equilibrium. During the quasi-equilibrium
phase, which starts a few minutes after discharge, the rate of change of the
particle size distribution should be relatively slow. If you have an
essentially constant particle size distribution, then these kinds of estimates
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can be made. Many more field samples are needed to validate this view of a
transient and a quasi-equilibrium phase.
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WETLANDS RESEARCH PROGRAM OVERVIEW

Russell F. Theriot
Environmental Laboratory
US Army Engineer Waterways Experiment Station
Vicksburg, MS

The US Army Corps of Engineers (USACE), in performing its missions and
responsibilities, directly affects wetlands and must consider the effects of
its projects and decisions on wetlands. 1In its traditional role, the Corps
has responsibility for flood control, hydropower production, navigation, water
supply storage, and recreation. Section 404 of the Clean Water Act, Executive
Order 11990, and the President’s stand on "No Net Loss" of wetlands recognize
a need to minimize the destruction, loss, or degradation of wetland functions
and to preserve and enhance the value of wetlands. They have as their
objective to maintain and restore the physical, chemical, and biological
integrity of the nation’s water quality. Relative to project planning,
construction, operations and maintenance (primarily dredging), and other
accompanying activities in wetlands (Sec. 404), the Corps’ needs are diverse.
These needs include improved and cost-effective methods and techniques and
knowledge bases to (a) delineate wetlands and determine their functions and
value, (b) minimize wetland impact, (c) create and restore wetlands,

(d) determine the cumulative impacts of wetland losses, and (e) incorporate
this knowledge into a sound logical approach to problem-solving and mission
activities.

The magnitude of the problem is that nearly all activities of the Corps
of Engineers are affected by wetlands-related issues. As such, the central
purpose of the Wetlands Research Program (WRP) is to combine the environmental
and engineering disciplines to provide the best technology and the most cost-
effective tools and methods to meet Corps and national needs. The information
and techniques that will be developed in this program will be widely shared
through coordination and cooperative efforts with other Federal and state
agencies and a vigorous program of information dissemination and transfer.

The program has been developed to address the following task areas:

Interagency Coordipation and Cooperation. Interagency coordination,

cooperation, and communication are extremely important aspects of the WRP.

40




Opportunities for exchanging information and cooperative wetlands work efforts
will be explored at both the regional and national levels.

Technology and Information Transfer. Technology transfer and information

transfer will be key focuses of the WRP, and will provide mechanisms for
disseminating information from Task Areas to USACE offices, other Federal,
state, and regional agencies, academia, private organizations, and the public
at large.

Delineation and Evaluation of Wetlands. All projects associated with

wetland areas require decisions regarding delineation of wetland boundaries
and assessment of functions and values of wetlands. Three work areas will be
addressed: (a) delineation (hydric soils, hydrophytic vegetation, and
hvdrology); (b) evaluation of functions and values (refine Wetland Evaluation
Technique, regional and local importance); and (c) determination of priority
wetlands.

Restoration and Development of Wetlands. The USACE has restored, built,

or enhanced numerous wetlands sites. A variety of engineering and
environmental techniques have been developed and tested. However, there are
areas where the knowledge base is not fully adequate to address restoration or
development of certain wetland types. The USACE offices and their permit
applicants are in immediate need of written scientific and engineering
guidelines and procedures for wetlands restoration and construction. To
accomplish the broad range of work within this Task Area, four work areas will
be developed: (a) improved design criteria (hydrology for selected wetland
types, soils transfer and placement, baseline vegetation criteria for
establishment and maintenance, and engineering procedures and construction
techniques); (b) development of standard monitoring and success criteria;

(c) techniques for ensuring success of restored or developed wetlands; and

(d) wetland demonstration and/or evaluation projects with full interagency
cooperation and coordination.

Stewardship and Management of Wetlands. The USACE owns or controls

nearly 9,000,000 acres of land managed for natural resources; much of this
land involves water resources (reservoirs, lakes, rivers, wetlands). Work
areas to be addressed include: (a) methods to predict impacts; (b) developing

wetland change assessment techniques; (c) wetlands inventory and evaluation

41




procedures and an information system; (d) identification and assessment of
management technology; and (e) demonstrations of stewardship and management of
wetlands.

Critical Processes of Wetlands. An understanding of critical wetland
processes is vital to effective restoration, development, and management of
existing and proposed wetlands. Work areas being developed are: (a) hydro-
logy and hydraulics; (b) sedimentation and erosion; (c) water quality; and
(d) soil chemistry.

The WRP officially began 1 October 1990, and will terminate in 3 years on
30 September 1993,

DISCUSSION

Prof. Dalrymple asked how much money was involved in the program, and how
scientific cooperation and input from various agencies and academia was
accomplished. He also asked if there were any oversight committees or
individuals reviewing the program. Mr. Theriot said that the program has
$22 million over 3 years: §$3 million the first year for developing the
program and evaluating sites; $11 million the second year to do the major part
of the information gathering and synthesis; and $8 million the third year to
write the guidance documents and wrap it up.

Mr. Theriot said that at the national level they were working on a
strategy that would involve various Federal agencies, to provide partnering
for the various projects. At the US Army Engineer Waterways Experiment
Station level, they are working with the Environmental Protection Agency
through a memorandum of understanding (MOU) that allows cooperation on certain
projects. There are a number of efforts, primarily through MOU documentation.
He said there are 15 field people from Corps Districts that perform an annual
program review, and six technical monitors from Headquarters, USACE.

Dr. Roper, from the Directorate of Research and Development, is trying to
affiliate the program at the national level to get an oversight committee.

Mr. Stanley T. Arakaki asked about the Delineation Manual and the
Wetlands Evaluation Techniques Manual. Mr, Theriot said the Wetlands
Evaluation Techniques Manual will continue to be refined.
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WETLANDS RESEARCH PROGRAM: COASTAL INITIATIVE

Joan Pope
Chief, Coastal Structures and Evaluation Branch
and
Jack E. Davis
Coastal Structures and Evaluation Branch
Coastal Engineering Research Center

US Army Engineer Waterways Experiment Station

Vicksburg, MS

Research related to coastal wetlands has been conducted for many years as
an ancillary activity to other coastal studies. Traditional coastal research
has focused on the wetlands as: geomorphic and stratigraphic indicators of
coastal system evolution, as hydrodynamic boundary conditions, as elements in
dredged material management projects, as shoreline erosion control zones, and
as part of the sediment transport system. With the development of a national
and Corps policy to enhance and protect wetlands, and with the advent of the
Wetlands Research Program (WRP), we now have the mission and the opportunity
to dedicate resources toward those issues that are important to the evolution,
preservation, and reconstruction of coastal wetlands. The Coastal Engineering
Research Center (CERC) and other Corps laboratories involved in the WRP are
presently initiating studies on the physical, chemical, and biologic aspects
of coastal wetlands.

Of primary interest to CERC and the coastal engineering community are
those physical processes and engineering options that concern intertidal and
wave-influenced wetlands. Wetlands are defined as riverine, depressional, or
intertidal. "Coastal" wetlands are considered as intertidal, however, a
number of depressional wetlands (i.e., reservoirs and larger lakes) are also
affected by wave processes.

During the early planning phase of the WRP, researchers at CERC were
asked for study ideas and their perception of technology needs. Over two
dozen solid proposals were submitted! These proposals covered such subjects
as measuring and predicting hydrodynamic processes, developing geomorphic
classification criteria, analyzing erosion processes, developing sediment
budgets for wetlands, evaluating the physical functions of wetlands (storm

surge dampening and retention), applying dredged material handling technology
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to wetlands, measuring and monitoring systems, and examining erosion control
devices and techniques. The level of awareness within CERC of wetland-related
issues and sensitivity to wetlands as a physical system were remarkable.

As discussed by Mr. Theriot in his overview, the WRP is a complex
interlaboratory program involving a number of research disciplines. Not all
coast-related wetland work is being conducted using CERC researchers. This
presentation will focus on those activities occurring at CERC and should not
be considered as providing a comprehensive overview of the WRP "Coastal
Initiative." For example, research in the areas of wetland delineation and
evaluation, minimizing and predicting impacts, improved design criteria,
managing of wetlands, etc., includes coastal wetland systems, but the focus
and conduct of that work is oriented elsewhere than in the arena of coastal
processes and engineering. The CERC's involvement in the WRP is primarily in
the areas of "Critical Processes" and "Wetland Field Demonstrations."

Although the Critical Processes Task Area is being managr~d zt CERC, it
includes research in other labs. The primary objective of this Task Area is
to transfer to field engineers and scientists the important facets of our
current understanding of key physical, chemical, and biological processes
which are known to control wetland functions (i.e., "What makes a wetland
work?"). A second major objective is to provide a computer-based capability
for quantifying some of the most important processes, their interactions, and
how these affect the functioning of wetlands. Research planned that is of
specific coastal interest includes surface water processes, wind-wave
processes, and wave-induced erosion. Additional research is planned in
groundwater processes, effects of vegetation on surface flow and
sedimentation, surface sediment processes, demonstrating wetland ecosystem
simulation, water quality processes, and soil and vegetation processes. The
research database for these elements will be generated through a field study
site, still to be selected. The site should be one that is an enclosed body
of water surrounded by wetlands and some shoreline variability. This site
will be used to examine shallow-water wave formation and propagation, wave
climatology, interaction of shore geometry with the wave climatology; to

evaluate historical shoreline changes; to monitor in situ erosion rates, and
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to define the role of vegeta.ion and material type in calculating erosion
rates.

The primary charge of the Task Area "Wetlands Restoration, Protection and
Establishment" is to demonstrate that the Corps has successfully restored and
established wetlands in the past, is currently doing so, and can continue to
do so. A major emphasis is that the work should be performed in a spirit ot
interagency cooperation. To satisfy these charges, "Wetland Field
Demonstrations" was developed to monitor and analyze a variety of wetland
habitats, 26 study sites in all. Presently, three sites are being coordinated
and monitored by CERC. The first two sites fall under the general research
area titled "Coastal Shoreline and Channel Protection."

Aransas National Wildlife Refuge (ANWR) & West Bay, TX . The ANWR and West

Bay sites are located along the Gulf Intracoastal Waterway of Texas. The
sites experience erosion of wetland habitat due to boat-generated wake and
wind-wave attack in the more exposed reaches. This erosion threatens to
breach barriers protecting landward pools and prime habitat for a variety of
wildlife, including the endangered whooping crane in the ANWR. In 1990, CERC
assisted the Galveston District in conducting site investigations and
developing alternative shore protection strategies as a reimbursable study.
Presently, the Galveston District is coordinating the installation of shore
protection measures. The WRP will monitor the effect and success of these
shore protection measures.

Bodkin Island Restoration, Chesapeake Bay, MD. Bodkin Island, located in

Chesapeake Bay, was formerly about 50 acres in size, but has eroded, leaving
approximately 1 acre. Although the island is the best remaining black duck
nesting ground in the region, brood habitat no longer exists at this site.
Through coordinated efforts of the WRP, the Baltimore District, and the US
Fish and Wildlife Service, the island will be increased in size to about

/7 acres and will include an intertidal wetland (brood habitat) using material
dredged from a nearby navigation channel. Structural enhancement of the
shoreline and the incorporation of erosion control devices are also being
considered. The WRP will continue to monitor the development of the wetland

within the island and to assess the success of the shore protection measures.
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The third demonstration site coordinated by CERC is under the general
research area titled "Comparisons of Engineering Restoration Designs in
Coastal Louisiana."

Mississippi River Ship Channel at Southwest Pass, LA. Southwest Pass is the

southernmost end of the Mississippi River navigation channel. Dredging
operations in the pass have kept the channel open and have created intertidal
wetlands through the unconfined placement of the dredged material. However,
continued development of wetlands along the pass is becoming more costly
because the dredged material must be placed further from the channel. The WRP
will evaluate the efficiency and effectiveness of dredging techniques used to
build wetlands in coastal Louisiana, based on the study of Southwest Pass.
Other demonstration sites (in the same research area), which use other
techniques for building wetlands in coastal Louisiana, are being evaluated.
The WRP intends to develop guidance on the most practical and effective

methods for use at a given site.

DISCUSSION

Prof. Reid asked if there were attempts made to monitor changes during
severe tropical storms so that they could be distinguished from long-term
changes. Ms. Pope said that the logistics of the monitoring were just being
established. At certain sites, it will be critical to look at the effects of
episodic events. Those effects may be storms at some sites, and floods at
other sites.

Prof. Raichlen asked how the sites were chosen. (Colonel Fulton said
there were about 300 sites nominated by host Districts. With the funds
available, the program is limited to studying about 25. These sites had to be
selected to get a diversity in ownership, and to cover the eight different
task areas that were discussed. Ms. Pope said there was an in-house review
group headed by Dr. Mary Landin with representatives of the other task areas.
There was a desire to look at a full range of wetlands ranging from Arctic
wetlands to bottomland hardwoods, prairie potholes, and open coastal areas.
It was necessary to look at what could be done in the timeframe of the
program, and which projects had research potential. She indicated a list
could be provided of demonstration sites being handled under the Wetlands
Research Program.

Mr. Theriot said there was a fact sheet available on each of the
demonstration sites. These give intormation on the specific research task
that is being addressed, and other information such as who the partner is,
etc.

Mr. Holliday asked if there was a database available now that documented
areas where the Corps has developed wetlands sites, and does it address
successes and failures. Mr. Theriot said there was no mechanism in place

46




right now to do that, but that it was something that was needed. Many of the
people at the US Army Engineer Waterways Experiment Station working on this
program also worked on the Dredged Material Research Program, so that
information is available. Ms. Pope noted that one of the research areas is
comparing man-made areas to natural wetland areas to learn how successful man-
made areas are relative to the natural areas.

Mr . Holliday asked if there would be any sites where dredged material
could be used to maintain the site, i.e., periodically pumping material onto
the site to offset erosion that might occur after a wetland area is
established. Ms. Pope said that will be the approach at the Southwest Pass
site, and also certain portions of West Bay and Aransas Pass. It is necessary
to have enough time for mature wetlands to develop, so erosion must be
controlled. There will be a combination of confined and unconfined use of
dredged material.

Mr., David N. Barilovich asked if computer programs being used to evaluate
wetland erosion could also be used to look at other shoreline erosion. Ms,
Pope said there were a number of areas of research looking at shoreline
erosion.
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OIL SPILL UPDATE

E. Clark McNair, Jr.
Program Manager
Coastal Engineering Research Center
US Army Engineer Waterways Experiment Station
Vicksburg, MS

Public Law 101-380, also known as the 0il Pollution Act of 1990 (OPA-90),
was passed by Congress and signed into law on 18 August 1990. The OPA-90
touched on many of the problems associated with oil spills and aggressively
authorized studies and funding to solve those problems. The US Coast Guard
(USCG) is the Federal agency most affected by the Act, but the US Army Corps
of Engineers (USACE), the National Oceanic and Atmospheric Administration, the
Department of State, the Maritime Administration, the Department of Commerce,
and the Department of the Interior are also prominent in developing and
implementing parts of OPA-90.

The USACE is specifically instructed to perform a "Dredge Modification
Study." Section 4112 instructs USACE to study and demonstrate the
feasibility of modifying dredges to make them usable in removing discharges of
oil and hazardous substances. The section further instructs USACE to submit a
report to Congress on the results of the study, including recommendations for
implementing the results, within 1 year of passage of the Act.

Another part of OPA-90 that is of immense interest to USACE is Title VII
- 0il Pollution Research and Development (R&D) Program. Title VII estaplishes
an Interagency Coordinating Committee on 0il Pollution Research, which is
chaired by USCG with USACE as a member. The Coordinating Committee has
formulated and submitted to Congress an 0il Pollution Research and Technology
Plan that (a) identifies agency roles and responsibilities; (b) assesses
current status of knowledge on o0il pollution technologies and environmental
effects; (c) identifies significant research gaps; (d) establishes research
priorities and goals for technology development; (e) estimates resources and
timetables needed to conduct research and development; and (f) identifies
regional needs and priorities for research and development.

The OPA-90 also required of the Coordinating Committee an 0il Pollution

R&D Program. This R&D Program shall "provide for research, development, and
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demonstration of new or improved technologies which are effective in
preventing or mitigating oil discharges and which protect the environment..."
The R&D Program is to address items such as vessels; recovery, removal, and
disposal techniques; management and decision-making techniques; public health
and protection for clean-up workers; environmental impacts and restoration;
and evaluation of satellite-based traffic management systems. The Program
also provides for (a) the development of improved models and capabilities for
predicting the environmental fate, transport, and effects of oil discharges;
(b) the development of methods for assessing damages, including economic, to
natural resources; (c) identification of types of particularly sensitive
ecological areas and means that can be implemented to monitor and protect
those areas should the need arise; and (d) the collection of environmental
baseline data in particularly sensitive ecological areas.

The Act provides for evaluations, demonstrations, and simulations on
regional, national, and international scales. Funds are authorized, but not
appropriated, on a regional and national basis, for five fiscal years to
assure that provisions of the Act are carried out.

The USACE is involved in 0il Spill activities in a number of ways. the
USACE is a member of the Interagency R&D Coordinating Committee. As such,
USACE participated in identifying needs and setting priorities. The USACE is
assisting USCG in performing a number of their tasks, particularly where
Environmental Assessments or Environmental Impact Statements are required, or
where regulations implementing requirements of the Act are to be prepared and
disseminated. An "Engineering Study" of the USACE hopper dredge fleet, where
modifications to that plant would make it more efficient for recovering
floating oil, has just been completed. This study will become part of the
report required by OPA-90 that is to be submitted to Congress.

The USACE can look forward to significant participation in the R&D effort
when funds are appropriated by Congress to perform the research identified

under the 0il Pollution R&D Program,

49




DISCUSSION

Dr. Proni noted that acoustic technology used to detect dredged material
could possibly be used to detect subsurface oil signatures. Technology being
developed under the Dredging Research Program might be adaptable for that
purpose. He also said that it is within the realm of present technology to
use real-time monitoring devices to detect subsurface oil approaching a water
intake.
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PANEL
COASTAL FLOODING/EROSION -
GULF COAST PERSPECTIVE AND INITIATIVES

Thomas R. Campbell
Directorate of Planning
US Army Engineer Division, Lower Mississippi Valley
Vicksburg, MS

S. Jeffress Williams
US Geological Survey
Reston, VA

T. John Rowland
Minerals Management Service
Office of Strategic and International Minerals
Herndon, Va

Dr. Shea Penland
Louisiana Geological Survey
Baton Rouge, LA

James B. Edmonson
South Central Planning and Development Commission
Thibodaux, LA

Sally S. Davenport
Director, Coastal Division
Texas General Land Office

Austin, TX

Dr. Linda L. Glenboski
Operations and Readiness Division
US Army Engineer District, New Orleans
New Orleans, LA

Robert H. Schroeder, Jr.
Chief, Planning Division
US Army Engineer District, New Orleans
New Orleans, LA
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GULF OF MEXICO PROGRAM

Thomas R. Campbell

The Gulf of Mexico Program is an interagency effort for resolving complex
environmental problems associated with man’s use of the Gulf of Mexico. The
major product of this effort will include a Framework for Action that will
assure appropriate coordination of the activities of all Federal and state
agencies in the Gulf of Mexico. The development of the Framework for Action
is estimated to take 5 years.

The program’s objective is to sustain the development of the gulf area
while protecting the environmental quality through an integrated and
cooperative approach by establishing a long-term working relationship with all
interests.

The program was initiated and organized by the Environmental Protection
Agency (EPA) Regions 4 and 6. Several memorandums of agreement have been
executed both within the EPA and with other Federal and state agencies in
support of the program. The EPA has established and staffed the program
office, which is located at the Stennis Space Center near Slidell, 1A.

The program is of significant interest to the Corps. Activities and
reports developed as part of the program will have significant effect on
public and political attitudes relating directly to Corps projects and
programs. The program will also provide a significant source of information
and data which will be useful in Corps projects and programs. While the
primary focus may be on environmental concerns, the programs will definitely
impact the full range of Corps interests, including flood control, coastal
projects, navigation, as well as regulatory control functions. While
activities throughout the Gulf Coastal States will be investigated, coastal
Louisiana will be .f special interest. Corps representatives from all coastal
Districts in the Southwestern Division, the Lower Mississippi Valley Division
(IMVD), and the South Atlantic Division are included on the appropriate
subcommittees of the Technical Steering Committee and are necessary for EPA to
achieve the objectives of the program.

The IMVD has been assigned to coordinate all Corps participation in the

program activities. The Division Commander is a member of the Policy and
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Review Board and will participate in the decisions concerning the direction of
the program. In addition, ILMVD has provided staff assistance to the program
office at the Stennis Space Center to assist with the program activities and
to assure that appropriate Corps participation is accomplished and that Corps

concerns and interests are incorporated into the program management plans.

53




GULF OF MEXICO PROGRAM
COASTAL AND SHORELINE EROSION SUBCOMMITTEE
TRE MAGNITUDE OF THE PROBLEM

Thomas R. Campbell

Most components of the coastal system are undergoing severe erosion.
Throughout the gulf, erosion rates vary from 1-30 m per year, only a few areas
remain stable, and even fewer areas experience accretion. Causes of erosion
are natural aging processes (subsidence, normal wind and weather fronts, major
storm events, and sea-level rise) and hunan alterations (jetties, channels,
levees, and dams). The impacts of erosion include loss of habitat, reduced
fisheries resources, saltwater intrusion, and loss of or degraded recreational
use which, when combined, accelerate the loss of the natural environment,
jobs, and income. There are some site-specific solutions, such as beach
nourishment and sediment bypassing; however, the problem is system-wide.

There is general agreement that the northern gulf is dominated by a net
westerly drift of sediment and that there are seasonal fluctuations, but
little is known about these sediment movements and their relationship to the
losses and gains at specific problem areas. Can these net sediment movements
be directed in beneficial ways? Can major diversions of sediment reduce

erosion or shoreline losses, and will such efforts be cost-effective?
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COASTAL EROSION AND WETLANDS LOSS IN LOUISIANA:
STATUS OF US GEOLOGICAL SURVEY
COASTAL RESEARCH ACTIVITIES

S. Jeffress Williams

Introduction

More than one half of the United States population currently lives within
a l-hour drive of the nation’s marine or Great Lakes coasts, and the density
of population and development in the coastal zone is predicted to increase
into the 2lst century. At present, developed coastal areas face potential
loss of life and billions of dollars in property damage because of long-term
coastal erosion and storm effects. 1In addition, valuable coastal wetlands and
estuarine habitats are being rapidly altered as a result of natural and human-
induced factors. All 30 states bordering a coast are experiencing erosion and
wetlands deterioration, and 26 of these states suffer from an overall net
erosion of their shorelines. The National Academy of Sciences forecasts an
increase in sea-level rise; this would accelerate coastal erosion and wetlands
degradation.

The physical processes causing wetlands loss and barrier island erosion
are complex and varied, and many are not well understood. In addition, the
technical and academic communities debate about which of the many contributing
processes, both natural and human-induced, are most significant. Controversy
also surrounds some of the measures that are being proposed to mitigate
erosion and reduce wetlands loss. Much of the debate is focused on the
reliability of predicted results of a given management, restoration, or
erosion mitigation technique. With better understanding of the physical
processes of wetlands loss, such predictions will become more accurate, and a

clearer consensus should appear on how to reduce erosion and land loss.
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Role of the US Geological Survey
in Coastal Erosion and Wetlands Loss Research

As the primary Federal agency for conducting research and information
gathering on all earth-science topics, the US Geological Survey (USGS) is
engaged in studies focused on improving scientific understanding of the
physical processes affecting coastal environments. In 1991, the USGS'’s
Coastal Geology Program consists of the following eight major studies:

(a) Louisiana Barrier Island Erosion, (b) Louisiana Wetlands Loss,

(c) Southern Lake Michigan Coastal Erosion, (d) Alabama-Mississippi Coastal
Erosion and Pollution, (e) Western Louisiana-East Texas Erosion, (f) Lake Erie
(Ohio) Erosion, (g) Massachusetts Bay Pollution, and (h) Great Lakes and
Florida Wetlands Loss. Each study is being done in close cooperation with
other Federal agencies (e.g., the US Fish and Wildlife Service (FWS), the US
Army Corps of Engineers (USACE), the Environmental Protection Agency, and
state geological surveys, as well as academic researchers. The two Louisiana
studies are described below:

Loujisiana Barrier Island Erosion Study. Much of the territory bordering the

Gulf of Mexico is undergoing shoreline erosion. Louisiana, however, has the
greatest rate of erosion compared with other gulf region states, and also with
other coastal states. Much of this erosion occurs along the barrier islands,
which act as buffers, protecting wetlands and estuaries landward from the
effects of storms, ocean waves, and currents.

In 1986, the USGS and the Louisiana Geological Survey (LGS) began a
5-year study that focused on the processes causing barrier island erosion.
The study areas extended from the Isles Dernieres to Sandy Point and to the
Chandeleur Islands east of the Mississippi River Delta. Because long-term
erosion of Louisiana's barrier islands is due to both sea-level rise relative
to the land and diminishing sand supply, the primary objectives of this study
were to quantify processes related to sea-level rise and sand supply, and to |
present the results in a form that can be applied to practical problems such \
as predicting future changes. The study was divided into three main parts:

a. Investigate the geologic framework of the Mississippi River deltaic
plain where the barrier islands have formed and migrated landward.
This involved using sediment cores and geophysical profiles to
provide a broad regional understanding of the historical development
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of the barrier islands and a conceptual view of the processes of
barrier island erosion. Comparisons of archival maps and photo-
graphs of the coast from the past 135 years yielded accurate
measurements of the geomorphic changes taking place.

b. Develop a better quantitative understanding of the processes
responsible for erosion. The focus was on only a few of the many
physical processes, including relative sea-levcl rise, overwash, net
offshore sediment transport, and gradients of sediment transport.
Careful analyses of tide gage records showed a progressive rise in
relative sea level over the entire region, with local rates
exceeding 1 cm/yr. Most of the rise is due to compaction and
subsidence of the recent deltaic sediments. A series of field
experiments and modeling efforts were undertaken (e.g., direct
measurements of overwash of the Isles Dernieres barrier islands
during winter storms and hurricanes).

c. Assemble the research results as digital data sets, atlases, and
technical reports for use by coastal scientists, planners, and
engineers. Applications of the study results include developing
better techniques for determining the rate at which artificially
nourished beaches should be replenished and predicting future
shoreline erosion so coastal planners can plan construction at a
safe distance landward from the eroding shoreline.

This study was completed in September 1990, and final products are being
completed.

Louisiana Wetlands Loss Study. Of the 48 conterminous states, Louisiana has

25 percent of the vegetated wetlands and 40 percent of the tidal wetlands.
These coastal wetlands, including the associated bay and estuary environments,
support renewable natural resources estimated at a value of $1 billion per
year. However, an estimated 80 percent of the nation’s tidal wetlands area
loss has occurred in Louisiana. The areas of greatest loss are in the modern
Mississippi River Delta and the Barataria and Terrebonne basins to the west.
Map comparisons by several scientists have been used to show that wetlands
loss has steadily increased during the 20th century to an estimated
100 km?/year by 1978, the latest year for which detailed measurements are
available. 1If this rate of wetlands loss continues, the USACE estimates that
in the next 50 years, nearly 1 million acres of Louisiana wetlands will be
converted to open water.

Conceived as a natural extension of the Barrier Island Erosion Study,
this USGS study began in late 1988 in cooperation with the FWS and Louisiana

state agencies. Emphasis is on understanding the critical physical processes
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that cause the extreme rate of wetlands loss in coastal Louisiana and
identifying the best management practices to address those losses

This USGS and FWS wetlands study includes four parts: (a) bas ' 1e data
is being compiled and put into a computer-based Geographic Informat:on System;
(b) research is being conducted on a basin scale to understand some of the
critical processes causing wetlands loss; (c) at specific sites, research is
being conducted on the effects and utility of various wetlands management
activities on the processes; and (d) the information and results from these
studies are being passed to the user community by means of reports, maps, and
workshops.

The wetlands study elements dealing with research on some of the critical
physical processes are being undertaken by USGS scientists as well as
scientists at LGS and Louisiana State University under contract with the USGS.
Field studies are under way in two separate hydrologic basins, one sediment-
rich and the other sediment-poor, in order to compare and contrast the
dominant processes in each. Investigations are nearly complete in the
sediment-poor Terrebonne Basin-Timbalier Bay and parts of the Barataria Basin;
field studies in the sediment-rich Atchafalaya basin started in 1991,

Research elements under investigation for each basin include meteorological
forcing events, fine-grained sediment dispersal, saltwater and freshwater
dispersal, physical processes of marsh deterioration, wetlands soil
development, and subsidence-soil compaction. In addition, a study contracted
to Coastal Environments, Inc., is examining the effects of small-scale
freshwater diversions from the Mississippi River on brackish marshes adjacent
to the levees. The duration of the USGS-FWS Wetlands Study is anticipated to

be 6 years.

Summary

In addition to the eight studies currently under way in USGS’s Coastal
Geology Program, several other activities are in progress. As directed by
Public Law 100-220, the USGS and the National Oceanic and Atmospheric
Administration have developed a plan for conducting geologic studies along and

remapping the coastal zone of the United States portion of the Great Lakes.

58




The plan, submitted to Congress in December 1989, recommends a 10-year effort
of phased surveys and would include research contributions by agencies in each
of the affected states. To date, Congress has provided only limited funds for
implementing the study plan.

Congress also directed the USGS to formulate a plan to extend and expand
the present regional coastal studies into a research program of national
scope. This effort included obtaining recommendations from other Federal
agencies as well as the appropriate agencies in each of the coastal states.
The plan, prepared and submitted to Congress in May 1990, addresses research
needs for coastal issues: erosion, wetlands loss, polluted sediments, and

marine hard-mineral resources.
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NON-FUEL MINERAL RESOURCE ACTIVITIES
OF THE EEZ GULF OF MEXICO TASK FORCE

T. John Rowland

The Department of the Interior's Minerals Management Service (MMS) and
the states of Alabama, Mississippi, Louisiana, and Texas entered into a
cooperative agreement referred to as the Gulf of Mexico Task Force in 1987 to
evaluate the potential development of marine mineral resources in the Gulf of
Mexico. The initial effort utilized existing databases for preliminary
evaluations of the occurrence, location, and economic feasibility of
developing the marine mineral resources. A report, "Preliminary Assessment of
Non-Fuel Mineral Resources in the Outer Continental Shelf Exclusive Economic
Zone of the Gulf of Mexico," was issued in April 1989.

The Gulf Task Force, composed of the MMS, the Geological Survey of
Alabama, the Louisiana Geological Survey (LGS), the Mississippi Mineral
Resources Institute, and the Texas Bureau of Economic Geology recommended that
Federal agencies with the necessary expertise, such as the US Geological
Survey, the Bureau of Mines, and the US Army Corps of Engineers be included in
the task force. Further, the initial study identified sand as the most
abundant offshore resource, but found that the abundance of onshore sand
resources, along with a depressed market, dictated that the only immediate use
of the sand would be for nearby beach and barrier island nourishment projects.
Of the resource targets identified, only Ship Shoal was characterized at a
level sufficient for detailed, site-specific analysis. Many other sites
offshore Alabama, Louisiana, Mississippi, and Texas exist but more data (high
resolution reflection seismic lines and vibracores) would be needed before
potential sites for sand resources could be selected for detailed resource
characterization. Preliminary indications are that heavy mineral placers of
potential economic interest occur in several areas of the gulf; however, the
heavy mineral investigations cited by the task force report did not evaluate
these minerals as a potential economic resource.

In September 1989, this joint state-Federal task force was extended to
assess the feasibility of harvesting sand from Ship Shoal for placement on the

Isles Dernieres, a barrier island complex offshore Louisiana. A review of the
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coastal erosion and accretion trends along the coastline of the US Gulf Coast
clearly illustrates that the greatest rates of erosion are found in the
Mississippi River Delta and chenier plains of Louisiana where rates exceed
10-20 m/year. Of all the Alabama, Louisiana, Mississippi, and Texas coastal
areas, the Terrebonne and Barataria barrier-built estuaries will be faced with
the greatest coastal erosion and land loss in the next 10 years. If sea-
level rise forecasts are accurate for the next century, an immense demand for
sand for coastal erosion control exist in the Gulf States.

The objective for the 1989-1990 Gulf Task Force coordinated by the LGS
was to coordinate and review a geologic, engineering, economic, and
environmental analysis of the Ship Shoal-Isles Dernieres area where the near-
term use of sand is likely for beach nourishment and barrier island
restoration. The Isles Dernieres are experiencing very severe land losses.
Ship Shoal sand represents a supply of replenishment material available to
mitigate continued Isles Dernieres land losses.

The 18-month study, jointly funded by MMS and Louisiana State University,
is examining the environmental, geologic, engineering, and economic aspects of
mining the offshore sand deposits. Estimates of the relevant factors such as
overburden, areal extent and thickness, resource volume, and sand textural
characteristics were developed by the geological analysis. The engineering
development analysis assessed various development scenarios considering
alternative dredging schemes and technologies as well as the associated costs.
The Coastal Engineering Research Center at the US Army Engineer Waterways
Experiment Station was subcontracted by the task force and worked with the LGS
on this task. The physical environmental analysis used existing data to
characterize the physical environment and to determine the potential impact of
development on the geomorphology of the shoal and the local wave refraction
patterns. The CERC conducted the wave refraction pattern analysis ftcr Ship
Shoal with input from LGS. Data were collected concerning competing onshore
sand sources proximal to beach nourishment projects. Costs and permitting
issues associated with offshore and onshore mining operations were assessed.
The MMS performed the economic analysis (cost per cubic yard of delivered
material) of the site for each scenario over a range of project sizes. A
final report with recommendations reflecting comments from the Task Force and

MMS was scheduled for completion 31 May 1991.
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During the upcoming year, the Gulf Task Force is considering pursuit of
investigations possibly including such topics as: (a) a nearshore
reconnaissance to evaluate shell deposits off the Gulf States, (b) shallow
seismic operations offshore Mississippi and Alabama for data concerning
possible heavy mineral and shell resources, (c) further detailed evaluation of
Ship Shoal, depending on industry interest and the recommendations of the Ship
Shoal Project Report, and (d) sand resource assessment off the Texas coast

using the Ship Shoal Project as a methodology prototype.

DISCUSSION

Mr. Arakaki asked if there was a marine minerals inventory for Hawaii.
Mr. Rowland said that they did have information for Hawaii. Much of the
information comes from the Marine Minerals Technology Center at the University
of Hawaii. It includes information on sand in and around the Hawaiian
Islands.
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COASTAL LAND LOSS IN LOUISIANA
STATUS OF THE LOUISIANA GEOLOGICAL SURVEY
RESEARCH ACTIVITIES

Dr. Shea Penland

Research Strategy

Coastal erosion and wetland loss are serious and widespread national
problems with long-term economic and social consequences. The highest rates
of erosion and wetland loss in the United States, and possibly the world, are
found in coastal Louisiana. Coastal land loss severely impacts the fur, fish,
and waterfowl industries, valued at an estimated $1 billion per year, as well
as the environmental quality and public safety of south Louisiana’'s sea-level
citizens. In addition, the region’s renewable resource base depends on the
habitat provided by these fragile estuarine ecosystems. Understanding the
geomorphological processes, both natural and human-induced, that control
barrier island erosion, estuarine deterioration, and wetland loss in Louisiana
is essential to evaluating the performance of the various restoration,
protection, and management methods currently envisioned or employed.
Louisiana’s coastal problems illustrate the importance of understanding the
nrocesses driving coastal land loss. Many solutions to coastal land loss
problems emphasize stopping the result of the geologic process and give
inadequate consideration to the process itself. This approach results in
engineering solutiors that rely on expensive brute force rather than more
sophisticated, less expencive approaches that operate in concert with natural
processes revealed by scientific study. This lack of understanding leads to
oversimplified concepts and the false hope that easy solutions exist today.
Louisiana’s coastal land loss crisis is of national significance and is
increasing as population and industrial growth into fragile coastal areas
continues, and if sea-level rise is brought on by global climate change,
stress on Louisiana's coastal environments will increase substantially.
Ignorance and disregard of the geologic processes that constantly reshape
Louisiana's coasts are tragically intensifying the conflict between man and
nature. Coordinated multidisciplinary efforts are needed to improve our

understanding of how coastal Louisiana formed and evolved. A clear
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understanding of how coastal environments have formed and the natural changes
they have undergone in the recent geological past can be critical in
predicting future conditions with confidence . Many different scientific
groups must be involved to provide critical expertise in specific fields of
research. Pro-active cooperation among Federal, state, and local agencies is
essential to ensure that this scientific expertise is applied in site-specific
studies to solve the individual coastal problems faced by Louisiana.

Concerted efforts focused on understanding coastal land loss in Louisiana
require efficient coordination to get maximum return from the limited
resources available. Some engineering practices and human activities that are
incompatible with natural processes and that cause long-term harm to the coast
can be modified or removed to lessen their effect. 1In other cases, erosion
mitigation techniques that closely replicate natural processes, such as beach
nourishment, sand dune creation, and shoreline restoration, can be used. In
extreme circumstances, abandonment and relocation of coastal communities might
be the best alternative. Dealing effectively with the present coastal erosion
and wetland loss crises in Louisiana and resolving future conflicts will
require a combination of solutions that must be based on long-term societal
needs and on sound scientific and technical knowledge, rather than emotional
responses to short-term desires. Results of scientific investigations must be
clearly communicated to coastal planners, engineers, and managers as well as
political decision makers and the public. Only when these diverse groups
understand the range of management approaches, the social, financial, and
environmental costs, and the risks associated with each approach, can prudent

and enlightened decisions be made.

Research Program

The Coastal Geology Program of the Louisiana Geological Survey (LGS) was
established in 1982 to investigate processes affecting coastal erosion and
wetland loss, to conduct coastal geology and geomorphology research, to
document natural resources, to provide geoscience education, and to develop
new programs in support of Louisiana‘'s efforts to restore and develop the

coastal zone. Program success and increasing emphasis on coastal-related
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issues led to expanded efforts and full Section status in 1988. The research
mission of the Coastal Geology Section focuses on four thcemes.

a. Conduct basic and applied coastal geomorphologic and geologic
research.

b. Conduct hard mineral resource exploration.

c. Develop coastal mapping and geographic information system (GIS)
strategies consistent with local, state, and Federal agencies.

d. Provide technical assistance and geoscience information for local,
state, and Federal agencies as well as the private sector.

Coastal Geology Section research focuses on processes affecting coastal
erosion and land loss in Louisiana and other gulf coast areas. Topics include
sea-level rise, subsidence, storm impacts, wetland loss, sedimentation
balance, wetland soil development, geological framework, fluvial processes,
and geomorphic and shoreline change analysis. Techniques for evaluating these
factors include accurate computer mapping and aerial photography interpreta-
tion, repetitive videotape surveys, analysis of tide gage data, and
interpretation of vibracore and shallow seismic data. Applied research topics
focus on human impacts in the coastal zone, performance of coastal protection
structures, and development of coastal protection concepts and strategies.
These data are archived in a GIS-type format to be reviewed as necessary. The
Coastal Geology Section is also conducting investigations to inventory
potential hard mineral resources found in Louisiana’s coastal zone and on
adjacent continental shelves. 1In support of ocean mining in state and Federal
waters, the Coastal Geology Section is conducting inventories of strategic
minerals in the northeirn Gulf of Mexico. These data are leading to the
identification of economically viable commodities that could provide beach
nourishment and construction aggregate for coastal communities, thus providing
economic stimulus and revenue for the states. Geological investigations are
used to develop models from predicting the occurrence of hard mineral
resources associated with surface and subsurface geologic features. 1In
support of beach nourishment, barrier island restoration, and backbarrier
marsh development in Louisiana, a State Nearshore Sand Resource Inventory is
ongoing. This study identifies the location and quantity of sediment suitable
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